THE EXPRESS PALLET PHILOSOPHY

MISSION OVERVIEW
The ExPS will be transported to and from orbit via the Space Shuttle, using standard keel and Iongeron attachments.
The ExPS is robotically removed from the Shuttle cargo bay and attached to the $3 or P3 truss segment via the using the ISS dexterous robotic arm, referred to as the Special Purpose Dexterous Manipulator.
The capability to routinely changeout payloads/Adapters is key to the long-term viability of the ExPS. The payload developer has increased participation in the ISS payload integration and verification process. The user will be supplied an EXPRESS Pallet Adapter, which serves as the structural and electrical interface to each payload.
PAYLOAD INTEGRATION
In addition, users will be provided portable computers, called Suitcase Test Environment for Payloads-EXPRESS Pallet (STEP-EP), which is a tool for verifying payload C&DH interfaces to EXPRESS Pallet. The STEP-EPs are portable computers containing software which emulates the functions of the EXPRESS Pallet flight system. STEPEPs will be loaned to users up to 18 months prior to flight. The user is responsible for physically integrating their payloads onto the Adapter, verifying their interfaces using the STEP-EP, developing required safety data, and shipping the integrated Adapter mounted payload to KSC. This "ship-and-shoot" concept is key to the success of the EXPRESS philosophy. At KSC, the Adapters/payloads are physically integrated onto the Pallet system, or the Unpressurized Logistics Carrier. Payloads will be integrated onto the ULC for payload changeouts after the initial Pallets are launched.
As previously discussed, Brazil's INPE will provide flight and ground system hardware for EXPRESS Pallet; however, payload analytical integration activities are centered at NASA's Marshall Space Flight Center (MSFC).
The EXPRESS Pallet project at MSFC provides Adapter-to-Adapter analytical integration services, payload complement integration and verification, and safety data packages for the entire Pallet payload complement. In addition, the project provides the critical interface between payload developers and ISS, and provides users with accommodations assessments, as required. For most payload developers, the project's EXPRESS Pallet Engineering Integration Managers will be the key interface for flight on-board the ISS.
PAYLOAD OPERATIONS
Payloads may be operated while on-orbit by several means: using the Space Station's Payload Operations Integration Center, with the crew using a portable laptop, and utilizing payload developers remote sites. To date, most payload developers are using their remote sites as the primary operation site. The ExPS controller is capable of providing the critical link between the ISS systems and a user's payload.
In addition, a capability has been developed at MSFC which is referred to as the Payload Operations Integration Function (POIF). The POIF includes payload operations ground controllers and crew and ground training personnel, and develops payload operations requirements.
ISS ATTITUDE
The ISS flies in a fixed attitude with respect to Earth. The ISS truss is parallel with the surface of the Earth and perpendicular to the velocity vector, which provides a stable, oriented platform with only a few degrees of deviation due to variations in aerodynamic torques from atmospheric drag. The orbital inclination is 51.6 degrees and the altitude varies fromabout330to460km(180to 250nautical miles) dueto orbital decay andreboost thruster firings.
PRIME
ITEM DIAGRAMS
The ExPS interface diagram is presented in Figure 1 . The physical diagram for the ExPS is presented in Figure 2 .
i" i TheExPCA provides data/command routing, status monitoring, andpower control, distribution, andconversion. Up to6 ExPAs will bedirectly serviced bythisassembly. TheExPCA is EVRandEVAcompatible formanipulation, connection andreplacement.
GENERAL SYSTEM REQUIREMENTS
The EXPRESS Pallet is built based on the concept of a continuous operating life cycle, i.e., fully integrated pallets will be transported to orbit and changeout of individual payloads will be necessary during the pallet's life. The ExPS will be able to accommodate user site integration/de-integration of payloads to Adapters n addition to on-ground integration/de-integration of payload adapters to the pallet or ULC at the KSC launch site. An ExPS simulator to support pre-flight check out of integrated Pallet payload operations will be developed and located at KSC. The
Payload Attachment System (PAS), located on the $3/P3 Truss Sites, will provide the active half of the Umbilical Mechanism Assembly (UMA) interface to the ExPS to allow access the ISS Command and Data Handling (C&DH) and power systems.
Operational Lifetime
The EXPRESS Pallet design is predicated on the following considerations. The ExPS will be required to operate for 10 years given periodic inspections, preventive and corrective maintenance, restoration, replacement of components, and re-supply operations.
As previously discussed, the preferred scenario for flight operations of the EXPRESS Pallet is to transport a fully integrated Pallet to orbit and provide routine changeout of individual payloads based on user requirements.
As a result, ExPS major components are being designed to withstand the following minimum set of launch and return missions: ExP --10 launch/landing missions, ExPA --10 launch/landing missions, and ExPCA - 
EXPRESS Pallet Accommodations
The set of standard services for payload accommodations are listed below. Passive (Each payload will provide own thermal control) Nadir (Earth) or Zenith (Ram, Wake, or Earth Limb are also possible)
*Note: The total maximum power to the EXPRESS Pallet is 3KW at 120 vdc interface c. However, due to resource limitations for the ISS, the total power available to a single pallet will be less. The power is allocated to the EXPRESS Pallet during the mission planning process.
Payload
Mass and Center of Gravity(CG)
As stated in Table 1 , the EXPRESS Pallet payload will be designed to accommodate a maximum payload weight of 500 lb. (227 kg) at each adapter location with a center of gravity (e.g.) as shown in the table below. 
Command, Control, Data and Telemetry Requirements
The EXPRESS Pallet avionics provides a variety of data interface options to the user. For commanding the payload; regardless of whether the command source is the crew, Payload Operations Integration Center, the user's home site or the automated procedure executor on board the station; the EXPRESS Pallet is able to receive commands and either process them or act as a data router for the commands. Additionally, the avionics are capable of receiving service requests from the payload for utilization of preplanned ISS services. The EXPRESS Pallet avionics is a remote terminal on the payload MDM and serves as the bus controller for the 1553 local bus on the pallet. In addition to commands and service requests, the EXPRESS Pallet 1553 will periodically collect health/status, safety, and low rate telemetry data from the payloads. This data will be transmitted to the payload MDM for processing or transmitted to the ground. An additional service offered by the ISS data system isthe distribution of ancillary data via a MIL-STD-1553 interface.
The EXPRESS Pallet avionics also offer a discrete input monitoring capability at ExPA locations with electrical A data rate up to 250 kbps will be supported for Payload Local Bus transfers to and from the ISS.
